uolation in DRG, as seen in this horse, is a feature of some cases of rabies 7 and spongiform change, beginning as vacuolation principally in dendrites, is a significant aspect of the histopathology of rabies. 2 Direct FA examination is regarded as the best available test for a rapid and specific diagnosis of rabies. 16 In this case, the brain was FA negative, probably because only hippocampus, and not brain stem, was examined. Brain stem and cerebellum provide the best diagnostic tissues for direct FA testing of livestock. 16 Diagnosis was achieved by immunocytochemistry, a method of growing importance in both research and diagnostic aspects of rabies. 2, 4, 9, 19 Mouse inoculation continues to be an important method for confirmation of a diagnosis of rabies, with a detection rate of 95%. Rabies immunocytochemical examination of formalin-fixed tissue can be as sensitive as FA, 19 with the advantage that it can be used when the only tissue available is formalin or glutaraldehyde fixed or when autolysis, which compromises both FA examination 16 
Serologic responses to the mallein test for glanders in solipeds
Joyce M. Hagebock, Linda K. Schlater, Wayne M. Frerichs, David P. Olson
Glanders is a contagious disease of solipeds caused by acute form is often seen in donkeys, asses, and mules. The Pseudomonas mallei; humans and carnivores are accidental nasal, pulmonary, and cutaneous forms (farcy) are distinhosts. 1, 2, 12 The disease is usually chronic in horses, and an guishable by the location of the lesions. However, all 3 forms may occur simultaneously in 1 animal. 2 The prognosis in From the US Department of Agriculture, Animal and Plant Health infected animals is generally unfavorable. Recovered animals Inspection Service, Veterinary Services, National Veterinary Ser-usually do not develop immunity. These and latently infected vices Laboratories, Ames, IA 50010.
animals are a source of infection to other equine populations
Received for publication April 3, 1992. and to humans, in whom the disease is sometimes fatal. Glanders was once widespread over the world and, before the Animal and Plant Health Inspection Service personnel 1934, was present in the USA. It has now been eradicated when evaluating the glanders disease status of horses to be in western and central Europe and the Americas by inter-imported into the USA. The present study was conducted to nationally coordinated "test and slaughter" methods. 2 How-monitor the CF test responses in mallein-injected animals ever, there is continued risk of entry because the disease still and to determine when they are likely to become seronegative exists in southeastern Europe, Asia, and North Africa.
again. Infected animals may be identified by either intrapalpebral mallein testing or by serologic tests. Antibodies elicited by P. mallei infection can be detected by the complement fixation (CF), indirect hemagglutination, agglutination, and counter immunoelectrophoresis assays. 3, 4, [7] [8] [9] [10] 15 Because a strong relationship exists between P. mallei and P. pseudomallei because of common somatic antigens, serologic tests may also detect antibodies that cross-react with P. pseudomallei, the agent that causes human melioidosis. 3 Melioidosis has also been diagnosed in horses, cats, dogs, goats, sheep, and dolphins. Therefore, the detection of cross-reacting antibodies to P. pseudomallei may result in false-positive test results when equine animals are imported from regions where melioidosis is endemic. Blood samples were collected by jugular venipuncture from 2 mixed-breed geldings (approximately 500 kg each) and 5 Shetland-type ponies (1 stallion and 4 mares, approximately 230 kg each). Blood samples were collected before and at 3-4-day intervals for 34 days after mallein injection. Samples were allowed to clot for 2 hours, and serum was separated by centrifugation. Crude mallein a was diluted 1:3 with sterile physiological saline containing 0.5% phenol. Mallein was injected intradermally in a 0.1-ml dose into the lower eyelid equidistant from the medial and lateral canthi, and results were determined 48 hours later. Antibody titers to P. mallei were evaluated by the CF test (Table 1) .
Currently, the official test for glanders in horses imported into the USA is the CF test. 5, [8] [9] [10] 14 The official test for glanders is performed at the National Veterinary Services Laboratories (NVSL) (a manual entitled "Piroplasmosis, Dourine, and Glanders Complement-Fixation Test-Micro Method" revised June 1992, may be obtained from the NVSL, PO Box 844, Ames, IA 50010). Horses whose sera are anticomplementary (AC) or that react with normal antigen in the CF test must be tested by the mallein test because alternative serologic procedures are not officially recognized.
All animals were diagnosed as negative by the mallein test, whereas both horses and 2 of the 5 ponies subsequently developed a CF titer of 4 + at the ≥ 1:5 serum dilution, a level regarded as a positive antibody response. A trace reaction at the 1:5 serum dilution was observed in a third pony 10 days after mallein injection. Two ponies remained seronegative throughout the 34-day study. Positive CF titers persisted for 17-24 days after mallein injection.
The mallein test is similar in principle to the tuberculin test. Mallein, a glycoprotein extracted from cultures of P. mallei, is used as an antigen in the intrapalpebral, subcutaneous, or ophthalmic test. 13 Mallein is nontoxic to normal animals. However, animals infected with P. mallei may become allergic to mallein and exhibit local and systemic hypersensitivity reactions after inoculation. A positive response with the intrapalpebral test is indicated by ocular swelling, photosensitivity, lacrimation, and suppurative inflammation within 48 hours after injection. The test is specific, inexpensive, and easy to perform on large numbers of animals and is commonly used in endemic areas of Asia, Africa, and Europe to identify carrier horses. One disadvantage of the mallein test is that it may cause transient seroconversions in healthy uninfected animals. This problem is of concern to Results reported here indicate that the intrapalpebral mallein test may cause uninfected horses and ponies to produce antibodies against P. mallei, causing positive CF tests for glanders. These results were not unexpected because a transient seroconversion in the CF tests after injection of mallein was widely reported earlier during the glanders eradication programs in the USA and elsewhere. 6, [8] [9] [10] [11] Seroconversion, induced by injections of mallein, was also detected in several animals by a recently developed avidin-biotin dot enzymelinked immunosorbent assay (dot ELISA) for the diagnosis of glanders in equids. 15 Therefore the results of the dot ELISA may not be a reliable indicator of infection for up to 6 weeks after injection with mallein.
Currently, the mallein test is the only supplemental test for horses with AC reactions in the CF test for glanders. Results of this study indicate, however, that glanders-positive CF titers may be expected in healthy uninfected horses after mallein injection. Although this study is limited in scope, these titers may decrease and disappear within several weeks after injection or may remain permanent in some animals. Permanent titers were not seen in our study. The CF titers of horses tested intrapalpebrally on a second occasion may not disappear as rapidly as suggested by this study. The observation of decreasing CF titers during repeated testing for a few weeks while refraining from additional mallein priming is an indication of the final response an animal may make. Other serologic methods, such as the ELISA and western blotting of proteins, are being investigated for potential replacement of the mallein test as a supplemental test for glanders. kg, i.v.) -a spasmolytic and analgesic-in an antidiarrheic preparation, a containing styptics, neomycin sulfate (60 mg/ kg), and sulfadimidine (166 mg/kg) and phtalylsulfathiazole (166 mg/kg)-an absorbable and a nonabsorbable sulfonamide, respectively-given by nasogastric tube and in combination with sodium penicillin (33,000 IU/kg, i.v.) and procaine penicillin (12,500 IU/kg, i.m.).
On day 1 after admission, depression and abdominal pain had resolved. One episode of watery diarrhea was observed. Treatment was continued with novaminsulfone (20 mg/kg, i.v.), the antidiarrheic preparation (neomycin 30 mg/kg, sulfadimidine 83 mg/kg, phtalylsulfathiazole 83 mg/kg, p.o.), sodium pencillin (33,00 IU/kg, i.v.), and procaine penicillin (12,500 IU/kg, i.m.).
On day 2, the horse showed no clinical sign of illness, and the manure was normal. The horse received the antidiarrheic preparation (neomycin 30 mg/kg, sulfadimidine 83 mg/kg, phtalylsulfathiazole 83 mg/kg, p.o.) and procaine penicillin (12,500 IU/kg, i.m.).
